( 1) Let S~ denote the set of those systems. We consider the function 
Introduction
The study of (m, 8)-systems is motivated by the problem of lower bounding the two-way complexity (in the sense of Yao [1] ) of the Hamming distance function. Results in this direction will be contained in [2] . Two-family extremal problems have frequently been considered in the literature [3] . Replacement of (1) by
d(a,b)>~8 Va~A, Vb~B
(1') yields an extremal problem, which has been solved in [4] . However, in spite of the similarity between conditions (1) and (1'), the present proof techniques are quite different from those in [4] . Actually, we give two proofs of the Theorem. The first is by a 1-step and the second by a 2-step induction in m. The examples A ~{01, 10}", B ~{11, 00}"
A =a {01, ~0}" x {0}, B ~ {11, 00}" × {0} (4) are crucial for understanding the Theorem. They immediately yield remains to be proved. First we show that this inequality follows from either one of the following two propositions. Actually, these derivations establish also their equivalence. The proofs for the propositions will be given subsequently.
Preliminaries
The operation-applied to a sequence denotes complementation, that is, component-wise exchange of O's and l's. When applied to a set of sequences, it is understood in the Minkowski sense. For ease of reference, a simple property of the Hamming distance function with respect to complementation is stated as
We also adopt the following notation: For a set C c {0, 1}" and e • {0, 1} define Analogously, for two components s, t we define C~,~st c {0, 1}" and C*S',~ c {0, 1}m-2.
Proposition 1 ::> Proposition 2
We proceed by induction in n. The case n = 1 is settled by inspection. Now for
and for e ~ {0, 1} 
Im

S. Proof of Proposition 1
The proof is based on two key observations. For any (A, B)~ S2."+~: 
Proof of Proposition 2
Again the proof is based on two observations. If (A, B) u.
• S., then (ft., B), (A,/~), (A, B) e S 2" and also (A W fi-, B t3/~) e S.. 
